A series of cellulose acetate (CA) particles have been prepared by spraying method from the solutions containing different concentrations of phosphoric acid and CA. The pore sizes of particles obtained have been tested by means of gel chromatography using polyethylene glycol(PEG) with different molecular weights as molecular size probes. It is found that phosphoric acid additive acts as a pore adjusting solvent to from a suitable porosity in CA particles. At low CA concentration (5 wt%) the pore sizes decrease with phosphoric acid in a certain concentration, and at high CA concentration (17 wt%) the pore sizes increase by adding phosphoric acid additive. The water contents of particles and the stationary water contents in chromatographic columns have also been analysized. The results show that both the water contents and stationary water contents for prepared particles are larger than those for original CA powder and increase to a maximum in a certain pore sizes of particles. The equilibrium distribution coefficients (Kd) for aliphatic alcohols, acids and amines have been measured. The (ii) Kd = 0 for a reference solute with the lowest retention volume. This is justified on the basis of that such a reference solute is repelled from the polymer surface and hence the concentration of the solute in stationary phase is close to zero. When
INTRODUCTION
Therefore from Eq. (1) (2) combining Eq. (1) ship of Kd, the Stokes radius of the molecular probe (r) and the effective pore radius in the particle (R)
can be described by Renkin equation10) as follows :
Therefore the pore radius in the particle (R) can be estimated from the values of Kd and r by using It has been shown that a membrane casting dope is a strongly structurized polymer solution, and the morphology of the membrane can be correlated to the structure of the casting solution 12. 13). In the case of CA casting dope, the solution structurization is mainly due to hydrogen bonding between polymer molecules and additives in the solution.
Ortho-phosphoric acid is known to be a strong hydrogen bonded liquid 14) and the effect of phosphoric acid as a pore-producing additive was attributed to a chainlike structure which is capable of linking polymer molecules by hydrogen bonds in a complex trimensional network 7) . Therefore at low CA concentration, the solution is thin, and the distance between CA molucules is large, thus the large pore in the particle is formed. When phosphoric acid additive is added, the distance between CA molecules may become smaller and the solution structure will change due to hydrogen bonding between CA and phosphoric acid. As a result the smaller pores in particles are formed. In addition we also found that the smallest pore size in particle was formed when the ratio of phosphoric acid to acetone is 0.18-0.25. This result is almost the same as the optimum ratio of phophoric acid to acetone in casting dope for CA membrane preparation (it is about 0.20) reported by Kunst et al7).
At high CA concentration, the solution is dense, and the CA molecules are close due to the hydrogen bonds by themself, this is reflected in the relatively small effective pores in the particle. By adding phosphoric acid, the supermolecular aggregates in the solution and the distance between CA molecules may become larger due to the formation of hydrogen bonds between CA and phosphoric acid, therefore the size of pore in particle is adjusted and becomes larger. This result is also in agreement with the relations between membrane 
The Analysis of Water Contents
The water contents of particles and the stationary water contents in columus are illustrated in 
